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DETAILED ACTION 

1. Applicants' amendment to 10/783,216 has been examined. Claims 1, 12 and 16 
have been amended. Claims 1-19 are pending. 

Applicants 1 amendment is considered persuasive in part and the applicable 
rejections from the prior office action along with new ground of rejection are 
incorporated herein. 

Claim Rejections - 35 USC § 102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3. Claims 1-5 and 7-11 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Jain (US Patent No. 6,038,386). 

As per claim 1, Jain discloses a method of operating a programmable logic 

device comprising: 

performing a timing analysis of a design of the programmable logic device 
(Abstract; col. 8, line 44-48; Fig. 8; col. 11, line 65 to col. 12, line 12); 

determining a plurality of timing slacks for each of a plurality of active blocks of 
the design (Fig. 8, #810; col. 2, line 55 to col. 3, line 3); 

■ 

determining a minimum timing slack for each of the plurality of active blocks of 
the design (Fig. 8, #810; col. 2, line 55 to col. 3, line 3); 
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assigning a first supply voltage to operate a first set of one or more active blocks 
of the programmable logic device, the first supply voltage corresponding to the minimum 
timing slack determined for each active block in the first set (col. 3, line 61-67; Fig. 5; 
col. 8, line 63-66); and 

assigning a second supply voltage, less than the first supply voltage, to operate a 
second set of one or more active blocks of the programmable logic device, the second 
supply voltage corresponding to the minimum timing slack determined for each active 
block in the second set, wherein minimum timing slacks determined for each active 
block in the first set less than minimum timing slacks determined for each active block in 
the second set (col. 2, line 11-26; Fig. 2B; col. 4, line 57-58; col. 5, line 61-64; col. 9, 
line 39-54). 

As per claim 2, Jain discloses the method of Claim 1, wherein the steps of 
assigning the first supply voltage and assigning the second supply voltage are 
performed in response to configuration data values stored during configuration of the 
programmable logic device (col. 2, line 48-66; Fig. 2E; col. 6, line 29-35). 

As per claim 3, Jain discloses the method of Claim 1, wherein the steps of 
assigning the first supply voltage and assigning the second supply voltage are 
performed in response to user controlled signals provided during run time of the 
programmable logic device (col. 16, line 9-21). 

As per claim 4, Jain discloses the method of Claim 3, further comprising 
generating the user controlled signals in response to operating conditions of the 
programmable logic device during run time (col. 16, line 9-21). 



Application/Control Number: 10/783,216 Page 4 

Art Unit: 2825 

As per claim 5, Jain discloses the method of Claim 1, wherein the steps of 
assigning the first supply voltage and assigning the second supply voltage are 
performed in response to configuration data values stored during run time of the 
programmable logic device (Fig. 2D; Fig. 2E; col. 5, line 61-67; col. 6, line 17-22). 
As per claim 7, Jain discloses the method of Claim 1 , further comprising: 
identifying the first set of one or more active blocks as active blocks in the design 

■ 

having timing slacks less than a threshold timing slack (col. 16, line 9-54); and 

identifying the second set of one or more active blocks as active blocks in the 
design having timing slacks greater than the threshold timing slack (col. 16, line 9-54). 

As per claim 8, Jain discloses the method of Claim 1, further comprising 
generating a configuration bit stream in response to the steps of assigning the first 
supply voltage and assigning the second supply voltage (Fig. 2D; col. 5, line 61 to col. 
6, line 5; Fig. 2E; col. 6, line 17-35). 

As per claim 9, Jain discloses the method of Claim 8, further comprising, 
configuring the programmable logic device in response to the configuration bit stream 
(col. 6, line 17-18; col. 6, line 29-35). 

As per claim 10, Jain discloses the method of Claim 1, further comprising 
selecting the first set of one or more active blocks and the second set of one or more 
active blocks in response to the step of determining timing slacks (Fig. 5; Fig. 6; col. 8, 
line 63 to col. 9, line 29; col. 9, line 39-54). 



Application/Control Number: 10/783,216 Page 5 

Art Unit: 2825 

As per claim 11, Jain discloses the method of Claim 1, further comprising 
selecting the second voltage supply to be a minimum voltage required to maintain 
functionality of the second set of one or more active blocks (Fig. 6; col. 9, line 39-44). 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 6 and 12-14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Jain in view of Mizuno et al. (US Patent No. US2004/01 45955 A1 ). Jain discloses a 
method for controlling power consumption in a semiconductor integrated circuit. 
However, Jain does not disclose the use of a third voltage source. Mizuno also 
discloses a method for controlling power consumption in a semiconductor integrated 
circuit that includes the use of a third voltage that Jain does not discloses. Therefore, it 
would have been obvious to one of ordinary skill in the art at the time the invention was 
made to include the use of a third voltage source in the method of Mizuno in the method 
of Jain because this would improve Jain's invention since a third voltage source aids in 
optimization of a circuit block (Jain: col. 1 1 , line 55-59). 

As per claim 6, Jain in view of Mizuno discloses the method of Claim 1, further 
comprising assigning a third supply voltage, less than the second supply voltage 
(Mizuno: Abstract; [0016]), to operate a third set of one or more active blocks of the 
programmable logic device, wherein timing slacks of the third set of one or more active 
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blocks are greater than timing slacks of the first and second sets of one or more active 
blocks (Jain: col. 2, line 11-36) (Mizuno: [0012]; [0071]). 

As per claim 12, Jain in view of Mizuno discloses a programmable logic device 
comprising: 

a voltage supply terminal configured to receive a supply voltage (Mizuno: Fig. 1, 
#101; [0055]); 

a plurality of programmable logic blocks, each having an associated minimum 
timing slack (Jain: Fig. 1, #200; Fig. 2A; col. 4, line 19-58; col. 3, line 61 to col. 4, line 6) 
determined from a corresponding plurality of timing slacks (Jain: col. 3, line 61 to col. 4, 
line 6); 

a plurality of variable voltage regulators, each coupled between the voltage 
supply terminal and a corresponding one of the programmable logic blocks (Mizuno: 
[0008]; Fig. 24-26; [0117]; [0118]; [0119]); and 

means for controlling the variable voltage regulators such that each of the 
variable voltage regulators provides an operating voltage to the corresponding one of 
the programmable logic blocks, wherein the operating voltage is selected in response to 
the minimum timing slack associated with the programmable logic block (Jain: Fig. 10, 
#1010, #1080; col. 16, line 56-64; col. 18, line 38-67). 

As per claim 13, Jain in view of Mizuno discloses the programmable logic device 
of Claim 12, wherein the means for controlling comprises one or more configuration 
memory cells coupled to each of the variable voltage regulators (Mizuno: [0007]; [0008]; 
[0009]; [0012]). 
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As per claim 14, Jain in view of Mizuno discloses the programmable logic device 
of Claim 12, wherein the means for controlling comprises one or more user input 
terminals coupled to each variable voltage regulator (Jain: col. 3, line 61 to col. 4, line 6) 
(Mizuno: [0007]; [0008]; [0009]; [0012]). 

6. Claims 15-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Jain in view of Mizuno and further in view of Almulla (US Patent No. 5,612,892). Jain in 
view of Mizuno discloses a method of supplying voltage to circuit blocks. However, Jain 
in view of Mizuno does not teach the use of switches in supplying voltages. Almulla also 
discloses a method of supplying voltages to circuit blocks that includes the use of 
switches that Jain in view of Mizuno does not disclose. Therefore, it would have been 
obvious to one of ordinary skill in the art at the time the invention was made to include 
the use of switches in the method of Almulla in the method of Jain in view of Mizuno 
since this would increase the speed of a signal path (Almulla: col. 3, line 41-44). 

As per claim 15, Jain in view of Mizuno and further in view of Almulla discloses 
the programmable logic device of Claim 12, further comprising a plurality of level 
shifters coupled among the plurality of programmable logic blocks (Almulla: col. 3, line 
36-51). 

As per claim 16, Jain in view of Mizuno and further in view of Almulla discloses a 
programmable logic device (Jain: Abstract; col. 1, line 7 to col. 2, line 43) comprising: 

a first voltage supply terminal configured to receive a first supply voltage (Jain: 
col. 3, line 61-67; Fig. 5; col. 8, line 63-66); 
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a second voltage supply terminal configured to receive a second supply voltage, 
less than the first supply voltage (Jain: col. 2, line 11-26; Fig. 2B; col. 4, line 57-58; col. 
5, line 61-64; col. 9, line 39-54); 

a plurality of programmable logic blocks, each having an associated minimum 
timing slack (Jain: Fig. 1, #200; Fig. 2A; col. 4, line 19-58; col. 3, line 61 to col. 4, line 6) 
determined form a corresponding plurality of timing slacks (Jain: col. 3, line 61 to col. 4, 
line 6); 

a plurality of first voltage switches, each coupled between the first voltage supply 
terminal and a corresponding one of the programmable logic blocks (Almulla: col. 2, line 
20-24; col. 3, line 29-36; Fig. 2, #225; col. 4, line 24-34). 

a plurality of second voltage switches, each coupled between the second voltage 
supply terminal and a corresponding one of the programmable logic blocks (Almulla: 
col. 2, line 20-24; col. 3, line 29-36; Fig. 2, #225; col. 4, line 24-34); and 

means for controlling the first and second voltage switches such that each of the 
programmable logic blocks having an associated minimum timing slack less than a 
threshold timing slack is coupled to receive the first supply voltage, and each of the 
programmable logic blocks having an associated minimum timing slack greater than the 
threshold timing slack is coupled to receive the second supply voltage (Almulla: col. 2, 
line 20-24; col. 3, line 29-36; Fig. 2, #225; col. 4, line 24-34). 

As per claim 17, Jain in view of Mizuno and further in view of Amulla discloses 
the programmable logic device of Claim 16, wherein the means for controlling 
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comprises one or more configuration memory cells coupled to the first and second 
voltage switches, (col. 2, line 20-24; col. 3, line 29-36; Fig. 2, #225; col. 4, line 24-34). 

As per claim 18, Jain in view of Mizuno and further in view of Almulla discloses 
the programmable logic device of Claim 16, wherein the means for controlling 
comprises one or more user input terminals coupled to the first and second voltage 
switches (col. 2, line 20-24; col. 3, line 29-36; Fig. 2, #225; col. 4, line 24-34). 

As per claim 19, Jain in view of Mizuno and further in view of Alumlla discloses 
the programmable logic device of Claim 16, further comprising a plurality of level 
shifters coupled among the plurality of programmable logic blocks (Almulla: col. 3, line 
36-51 ). 

Remarks 

7. Applicants state that the references of Jain, Mizuno and Almulla, separately or in 
combination, do not teach a first supply voltage and a second supply voltage less than 
the first supply voltage; determining a minimum timing slack; a third voltage source aids 
in circuit optimization; a third voltage for controlling power consumption and a threshold 
timing slack. The Examiner, respectfully, does not agree and refers the Applicants to the 
following explanatory cites. 

Column 3, line 61 to column 4, line 6 of Jain discloses "operating macrocells in 
high power (fast), or low power (slow) modes." Which is assigning a first supply voltage 
and a second supply voltage less than the first supply voltage. 
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Figure 8, #810 and column 2, line 55 to column 3, line 3 of Jain teaches a 
method of identifying switching power modes without violating any timing specifications, 
i.e., suggesting determining the minimum timing slack. 

Column 2, line 23-26 of Jain suggests optimization of a circuit block where 
adjustable slew rates are provided by voltage sources including a third voltage. 

Paragraph [0071] of Mizuno teaches a DRAM circuit that acutely deteriorates in 
speed, due to the reduction in voltage which suggests Mizuno does disclose the use of 
a third voltage for controlling power consumption. 

Column 3, line 10-16 of Almulla teaches signal paths which must operate with a 
propagation delay, e.g., timing slack, below the maximum propagation delay. This 
suggest Almulla does consider a threshold timing slack. 

Therefore, based on the identified and referenced explanatory cites in the non- 
final and instant office action, the rejections under 35 USC 102(b) and 35 USC 103(a) 
are maintained. 

Conclusion 

8. THIS ACTION IS MADE FINAL Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
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extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Nelson Lam whose telephone number is 571 272-8318. 
The examiner can normally be reached on Monday-Friday from 9am - 5pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Jack Chiang can be reached on 571 272-7483. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 





Nelson Lam 
Assistant Examiner 
Art Unit 2825 



